Silencing of cytosolic NADP+-dependent isocitrate dehydrogenase gene enhances ethanol-induced toxicity in HepG2 cells.
It has been shown that acute and chronic alcohol administrations increase the production of reactive oxygen species, lower cellular antioxidant levels and enhance oxidative stress in many tissues. We recently reported that cytosolic NADP(+)-dependent isocitrate dehydrogenase (IDPc) functions as an antioxidant enzyme by supplying NADPH to the cytosol. Upon exposure to ethanol, IDPc was susceptible to the loss of its enzyme activity in HepG2 cells. Transfection of HepG2 cells with an IDPc small interfering RNA noticeably downregulated IDPc and enhanced the cells' vulnerability to ethanol-induced cytotoxicity. Our results suggest that suppressing the expression of IDPc enhances ethanol-induced toxicity in HepG2 cells by further disruption of the cellular redox status.